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* NOTICES * 

JPO and I NP IT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
or iginal precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[The scope of a claim for utility model registration] 

[Claim 1]ln a liquid crystal projector which makes a liquid crystal plate penetrate and 
carries out extended projection of the light emitted from a light source to a screen with a 
projection iens, arrange an accumulated type cylindrical lens in front of said liquid crystal 
plate, and. A liquid crystal projector doubling the center of each pixel row of a liquid 
crystal plate, and the center of each lens of an accumulated type cylindrical lens on the 
same optical path. 
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DESCRIPTION OF DRAWINGS 



[Br i of Description of the Drawings] 

[Drawing 1]lt is a perspective view showing some liquid crystal projectors which are the 
examples of this device. 

[Drawing 2] it is a figure for explaining the rata of an effective aperture of the liquid 
crystal projector as compared with the conventional thing. 

[Drawing 3] It is a figure showing the example of the structure of the conventional liquid 
crystal projector. 

[Drawing 4] It is a perspective view showing some conventional liquid crystal projectors. 
Drawing 5] It is a sectional view showing some conventional liquid crystal projectors. 
Description of Notations] 

1 Light source 

2 Filter 

3 Condensing lens 

4 Accumulated type micro lens 

5 Projection lens 

6 Screen 

7 Liquid crystal plate 

8 Video signal processing circuit 

9 Accumulated type cylindrical lens 
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DRAWINGS 



[Drawing 1] 



[Drawing 2] 



[Drawing 3] 
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[Drawing 5] 
[Drawing 4] 
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TECHNICAL FIELD 



[Industrial App! i cat ion] 

Especially this device is related with the liquid crystal projector which uses the light from 

a light source effectively with respect to a liquid crystal projector. 

[0002] 
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PRIOR ART 



[Description of the Prior Art] 

The example of the structure of the conventional liquid crystal projector is shown in drawing 
3. As for a projection iens and 6, in a figure, a condensing lens and 4 are [a liquid 
crystal plate and 8 ] video signal processing circuits a screen and 7 an accumulated type 
micro lens and 5 the filter for which 1 cuts a light source and 2 cuts ultraviolet rays and 
infrared rays, and 3. 
[0003] 

A video signal is inputted into the video signal processing circuit 8, the control signal of 
a liquid crystal plate is outputted from the video signal processing circuit 8, and the 
liquid crystal plate 7 penetrates light in the shape of a picture. 
[0004] 

After ultraviolet rays and infrared rays are cut with the filter 2, it is condensed with the 
condensing !ens 3 and the light emitted from the light source 1 passes along the accumulated 
type micro lens 4, it enters into the liquid crystal plate 7. The light penetrated in the 
shape of a picture with the liquid crystal plate 7 is projected on the screen 6 with the 
projection (ens 5. 
[0005] 

As the accumulated type micro lens 4 is shown in drawing 4 and drawing 5, the lenses 4a and 
4a are formed corresponding to the pixel 7a of the liquid crystal plate 7, and 7a—. Drawing 
4 and drawing 5 show the portion corresponding to some liquid crystal plates 7. 
[0006] 

If there is no light 10 of four accumulated type micro lens which enters into the periphery 
of the lens 4a, will enter into the black stripe 7b of the portion which follows the optical 
path 11 and has an electrode of the liquid crystal plate 7, and will not form a picture, but 
if there is the accumulated type micro lens 4, This is refracted, he follows the optical path 
12, it enters into the pixel 7a. and a picture is formed. By this, the rate of an effective 
aperture improves and a projection picture becomes bright. 
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EFFECT OF THE INVENTION 
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[Effect of the Device] 

According to the liquid crystal projector of this device, a numerical aperture can be raised 
to the almost same grade as the case where an accumulated type micro lens is used using the 
cheap accumulated type cylindrical lens of a manufacturing cost. 
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TECHNICAL PROBLEM 



[The problem which a device tends to solve] 

Although the above-mentioned conventional liquid crystal projector was using the accumulated 
type micro lens, the number of the lenses of an accumulated type micro lens had the fault 
that it was very large and a manufacturing cost was high, in the number and the same number 
of a pixel. The place which this device is made in view of the above-mentioned point, and is 
made into that purpose has a cheap manufacturing cost, and there is in moreover providing the 
bright liquid crystal projector of a projection picture. 
[0008] 
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MEANS 



[Means for Solving the Problem] 

In a liquid crystal projector which makes a liquid crystal plate penetrate and carries out 
extended projection of the light emitted from a light source to a screen with a projection 
lens, a liquid crystal projector of this device arranges an accumulated type cylindrical lens 
in front of said liquid crystal plate, and. The center of each pixel row of a liquid crystal 
plate and the center of each lens of an accumulated type cylindrical lens are doubled on the 
same optical path. 
[0009] 
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OPERATION 



[Function] 

According to the liquid crystal projector of this device, since it is condensed with an 
accumulated type cylindrical lens and the light emitted from a light source enters into the 
pixel of a liquid crystal plate, its rate of an effective aperture improves. The increasing 
rate of a numerical aperture is hardly different from the case where it is based on the 
conventional micro lens so that it may explain later. The number of the lenses with which an 
accumulated type cylindrical lens is accumulated is the same as the row number of the pixel 
of a liquid crystal plate, and a manufacturing cost becomes cheap substantially very small 
compared with a micro lens. 
[0010] 
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EXAMPLE 



[Example] 

The liquid crystal projector which is an example of this device is explained based on a 
drawing. Drawing 1 shows the portion corresponding to some liquid crystal plates of the 
liquid crystal projector which is an example of this device. Other structures are the same as 
that of what is shown in drawing 3. 
[0011] 

The accumulated type cylindrical lenses 9 are the pixels 7a and 7a of the liquid crystal 

plate 7. — The lenses 9a and 9a are formed corresponding to the sequence. 

[0012] 

If there is no light 10 of nine accumulated type cylindrical lens which enters into the 
periphery of the lens 9a, will enter into the black stripe 7b of the portion which follows 
the opticai path 11 and has an electrode of the liquid crystal piate 7, and will not form a 
picture, but. If there is the accumulated type cylindrical lens 9, this will be refracted, he 
will follow the optical path 12, it will enter into the pixel 7a, and a picture will be 
formed. By this, the rate of an effective aperture improves and a projection picture becomes 
br ight. 
[0013] 

The size of the pixel of a liquid crystal platB is shown in drawing 2 (a). Each width of the 
X axial direction of the pixel 7a and Y shaft orientations is shown by LX and LY, and the 
pitch is shown by PX and PY. When using an accumulated type micro lens, the light in the 
circle 13 of diameter PY shown in drawing 2 (b) is condensed, and it enters into the pixel 7a 
of a liquid crystal plate. When using an accumulated type cylindrical lens, the light in the 
rectangle 14 of width LX length PY shown in drawing 2 (c) is condensed, and it enters into 
the pixel 7a of a liquid crystal plate. 
[0014] 

The formula which asks for the rate of an effective aperture at the time of using an 
accumulated type cylindrical lens when the case where a lens is not used for Table 1, and an 
accumulated type micro lens are used is shown. The increasing rate of each rate of an 
effective aperture in the case of being LX=120micrometer, LY-100micrometer, PX-1 90m i Gr ometer , 

and PY-i60micrometer and a numerical aperture is shown in Tabie 2. 

[0015] 

Table 1 

[0016] 
Table 2 

[0017] 

As shown in a table, at an accumulated type micro lens and an accumulated type cylindrical 
lens, there is almost no difference in the increasing rate of a numerical aperture. 
[0018] 
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